Methods Prospective, community based descriptive study was done in 80 children with newly diagnosed PTB treated at Pediatric Pulmonary Ward, Kariadi Hospital, from September 2003 to February 2004. Clinical condition, chest x-ray (CXR), acid fast bacilli (AFB) staining of sputum, and environmental characteristics of adults suspected as TB contact were examined. Data were analyzed by uni-and bivariate analysis using SPSS 11.5.
Results Eighty adults with suspected TB were enrolled, 90% were household contacts. There were 63 (79%) confirmed TB contacts in rural and urban area. Fathers were predominates (32%) followed by grandparents (26.3%), relatives (18.7%), and mothers (12.5%). There was no significant difference about internal (household) and external (non-household) family contacts between rural and urban area (P=1.000). In urban area, home transmission is more frequent than rural area (P=0.340). In urban area, the contacts had a better perception but had no better attitude toward treatment, although the difference was not significant. Behavior was worsen in rural area (P=0.214). Poor behavior seldom occurred in those who had enough knowledge of TB, although the difference was not statistically significant (P=0.352). In the urban area, the house of contacts had lower sleeping density (P=0.282), poor ventilation (P=0.306), and higher room temperature (P=0.683). There were no differences in the light intensity and humidity.
Conclusion There were 79% confirmed TB contacts in rural and urban area with male predominant. There was no significant difference between household and non-household contacts in rural and urban area. There are different characteristics, such as knowledge, perception, attitude towards treatment, and behavior associated with TB transmission between contacts in the rural and urban area, and between lower, middle, and higher socio- We realize the importance of TB control by breaking the chain of transmission, so identification of contact and prompt treatment should be made. This study was conducted to trace contact of children with pulmonary tuberculosis (PTB) and determine the environmental characteristics associated with TB transmission.
Methods
A prospective study was performed on children diagnosed as PTB in the Pediatric Pulmonary Clinic, Kariadi Hospital, from September 2003 until February 2004. The diagnosis was based on at least 3 of the following criteria: 1) positive tuberculine skin test (TST), 2) contact with an infected subject, 3) chest x-ray (CXR) findings suggesting TB, 4) lymphadenopathy, 5) failure to gain weight or decline in weight despite nutritional intervention, 6) prolonged fever, night sweats, and 7) history of cough for more than 3 weeks. The children with PTB were treated by 6 months-course of daily isoniazid, rifampicin, pyrazinamid for 2 months followed by 4 months isoniazid and rifampicin daily with Directly Treatment Short Course (DOTS) strategy. As soon as PTB was diagnosed, we approached the parents. The parents or other suspected contacts who lived within the same house were invited to participate in the study. Before the study begun, permission was obtained from the office of Semarang municipality (from Badan Kesatuan Bangsa dan Perlindungan Masyarakat). After informed consent was obtained, home visit was conducted to make a direct observation of their home and environmental characteristics, such as housing quality and living area. Interview were made to obtain information on education, knowledge, perception about TB, habit, socio-economic conditions related to father's occupation, and family income. We used a standardized questionnaire that had been tested for its reliability and validity in 2002 by Kuswantoro 3 in 3 TB clinics in Central Java. If parents or adults in the same house had symptoms suggesting TB such as low grade fever, chronic cough, lymphadenopathy, they were further referred to a local TB clinic (Balai Pemberantasan dan Pengobatan Penyakit Paru) and underwent physical examination, CXR, and sputum smear for acid fast bacilli (AFB). If they were diagnosed as PTB, they were treated according to the Ministry of Health policy using 4 drug regimens, i.e. daily isoniazid, rifampicin, pyrazinamide, and ethambutol for 2 months followed by isoniazid and rifampicin for 4 months. Follow-up and evaluations were made after completion of treatment.
Those in the household that were not diagnosed as PTB were given health education and advised to come to a doctor, health center or a local TB clinic whenever they have suggestive symptoms of TB. The data were analyzed using SPSS 11.5.
Results
Eighty adults in the household were suspected as contact of 80 newly diagnosed PTB children, based on the symptoms of TB. They lived in Semarang district, 83% were in urban and peri-urban area. Out of 80 suspects, 79% of them were confirmed TB based on positive AFB in the sputum smear and/ or positive CXR for TB, such as hilar or mediastinal lymphadenopathy, opacities or cavitation. Table 1 shows the characteristics of 80 children with newly diagnosed PTB, and the source of infec- tion was determined by history and interview, before ascertainment of AFB sputum staining and CXR were done. It showed that the source of infection was predominantly internal (household) of 89%, while external (non household) was only 11%. Children with PTB lived in a crowded room, high room temperature, and humidity with poor ventilation.
After home visit and interview, it revealed that of 80 persons, 63 were the source of infection, as proved by positive AFB and/or CXR findings. The characteristics of the source of infections are shown in Table 2 .
Male predominates, and more than one-third of them only finished primary school make the consequence of working with a low salary and poor housing condition. Although the knowledge was good in average, the perception and behavior was not reflected their knowledge. Table 3 shows the environment of the contact. It reflects closed relationship of their living conditions with the diseases. More than 80% of their houses were in the peri-urban and urban area, in which they often live in shanty condition with poor ventilation and high sleeping density. Those condition enhaced disease's transmission.
If we look at the positive TB contact, 52 (83%) lived in the urban or peri-urban area. The most likely place of contact was in their house, where the children spent most of their time, making an intimate contact, and enhanced the disease by the open cough and bad spitting habit. Table 4 shows confirmed contact in relation with case, and place of contact. Table 6 shows that in the urban area sleeping density was less than that in rural, but poorer ventilation. Daylight time was the same both in the urban or rural area. There was no significant difference in all variables between urban and rural area. 
Discussion
The results showed that the most prominent contacts were male. From 80 suspected contacts, fathers ranked first, but surprisingly the mother was only ranked fourth. After establishing the diagnosis of TB from all suspects, it appeared that 45% of them was their parents, with male predominant. This finding confirmed the study of Caldeira that father and mother were equally known as sources of infection and she found that 66.5% of them were parents. 4 Contact with confirmed positive TB was 79% in our study and 89% of the source of infection were in the household. This is similar with Caldeira's findings 4 which were 92.4% but it is higher than Lin 5 (50%) and Lobato 6 (63%). This discrepancy Concerning the contact location, there were 83% of contacts located in urban and peri-urban area, mostly in the internal environment or household, with low sleeping density, but poor ventilation, higher room temperature, and humidity. The contact had frequent spitting habits (83%) and open cough (80%). This emphasized that unhygienic behavior enhanced TB transmission. Several contributing factors for transmission include inadequate ventilation, overcrowding, presence of an open or unprotected, forceful cough, and high-volume respiratory secretions. The most important determinant is the presence of AFB in the sputum, or positive sputum culture, presence of lung cavitation, and inadequate treatment of PTB. 7 There was more contact living in the urban area with better knowledge and perception about TB. However, this did not reflect the willingness to get treatment.
Low socio-economic status leads to poor access or compliance causing unsuccessful or failure of treatment. Bad or unhealthy behavior may be due to low income, but other factors may play a role, such as subjective norm or behavioral intention. Level of education in this study did not reflect their knowledge about TB since access to information is widely open this day. These were similar with that of Perry and Starke 8 studied that low income, overcrowding and poor living standard favors TB transmission. Sustained contact and inadequate ventilation also give a contribution. In the present study, 88% were household contact. This confirmed a study by Beyers 9 which highlighted the importance of contact proximity to the risk of infection.
We concluded that among 79% positive TB cases, 45% TB contacts were parents. This confirmed that living in the same household put at higher risk than casual contact. We found no significant difference in family contact between those living in the rural and urban. There were differences between rural and urban, and between lower and middle-high socio economic in the characteristics of knowledge, perception, attitude toward treatment and behavior associated with transmission although statistically not significant. Contact tracing is important for TB control, and may promote the reduction of child TB-related morbidity and mortality.
